Recent studies have shown that Asians have a lower body mass index (BMI) but higher percentage body fat than whites, and have a different fat distribution from whites. Wang et al. reported that Asians had more upper body subcutaneous fat than did whites (3). Therefore, increased health risks associated with obesity appear to occur at a lower BMI in Asians. Therefore, appropriate cut-off points for Koreans may differ from those currently recommended by the World Health Organization (WHO).
Introduction
Obesity is now well recognized as a disease in its own right. It is a major determinant of many non-communicable diseases such as diabetes mellitus, coronary heart disease (CHD) and stroke (1) . Obesity has increasingly become a social problem in Korea. The principal causes of the increasing obesity problem are sedentary lifestyles and a high-fat, energy-rich diet. Obesity-related diseases such as CHD and stroke are major causes of death in Korea (2) . Yet, there is no scientific standard of obesity for Koreans. related diseases, such as diabetes mellitus and hypertension, using the data obtained from the National Health Interview Study (NHIS). Furthermore, it provides us with information on the usefulness of the NHIS in identifying appropriate cut-off points.
Subjects and methods
The 1995 NHIS data was used to study the distribution of BMI and for the identification of obesity-related disease. In the 1995 NHIS, the sampling frame was based on the 1994 National Census Registry and was considered representative of the adult population aged between 15 and 69 years of age; it was a probability sample of the noninstitutionalized population of Korea. All 12 457 570 households in Korea were divided into 185 149 primary sampling units (PSUs), each of which contained 40-90 households. Stratification was made on urban and rural areas. In practice, 15-69-year-old members of each selected household were enumerated and listed according to gender and age. Hence, the subjects of this study were 5750 Koreans who were selected at random (4) . The 1995 NHIS data were obtained from interview survey, so that the BMI was calculated from the data originating from self-reported weights and heights. The physician diagnoses of hypertension and diabetes mellitus were also obtained from the interview study (5) . The statistical methods employed consisted of the use of conventional descriptive parameters (mean, standard deviation, etc.) plus the use of multiple logistic regression analyses.
Results
Of a total of 5750 individuals, males (n = 2889) comprised 50.3% of the subjects and females (n = 2861) comprised 49.8% (Table 1) . The major age-group (53.7%) was the 18-39-years subgroup. The composition of the subjects by age and gender was not significantly different from that of the overall Korean population.
In terms of socio-economic status, 46.3% of the study subjects claimed to belong to the middle-income class and 59.8% received middle or high school education ( Table 2 ). The married responders constituted 64.7% of the sample with 30.1% specifying an unmarried status, the remainder being widowed. Of the sample, 80.7% were urban residents. A substantial portion of subjects (68.1%) were non-drinkers, 13.5% mild drinkers and 18.4% heavy drinkers. The smoking rate of subjects was 33.0%. The majority of subjects (90.3%) did not undertake regular exercise. Data are expressed as n (%).
Table 2
Characteristics of the study subjects Table 3 shows that the mean body weight was 65.6 kg for males and 54.7 kg for females. The mean height was 170.3 cm for males and 158.9 cm for females. The weight increased with age and declined steadily at old age, but older subjects were also shorter. The mean BMI was 22.6 ± 2.6 kg m -2 for males and 21.7 ± 4.8 kg m -2 for females. For persons in the 40-59 years age-group, the mean BMI was higher than other age-groups for either sex. As shown in Fig. 1 , the BMI changes with age followed a similar trend to that noted with weight. The male average BMI values were slightly higher than the female BMI values in most age-groups, except for those ≥50 years of age.
According to the WHO criteria for obesity, 83.3% of males and 88.7% of females, respectively, belonged to the category of BMI <25 kg m -2 , and people less than 1% were identified as obese in both sexes. This suggests that the WHO criteria are inappropriate for Korea (Table 4) .
The specific prevalence of hypertension and diabetes mellitus stratified by age, gender and BMI quartiles are presented in Table 5 . In general, the prevalence of obesityrelated diseases increased with age and BMI, for both males and females. The prevalence of hypertension and diabetes mellitus was highest in the fourth quartiles of BMI in all age-groups of both sexes.
Logistic regression analyses were carried out to explore the relationship between obesity-related diseases and factors such as age, gender, education, income, residency, smoking, alcohol consumption, exercise and BMI (Table 6 ). For hypertension, age, education, income, residential area and BMI, the regressions were significant at obesity reviews Relationship between BMI and prevalence of obesity-related diseases in Korea O. R. Moon et al. 193 the 95% confidence level. BMI was significantly associated with the prevalence of hypertension. The odds ratio for the third quartile of BMI was 6.04 and for the fourth quartile of BMI was 6.74 in the case of hypertension (Fig. 2) . For diabetes mellitus, age, education and BMI were also significant at the 95% confidence level. The odds ratio for the third quartile BMI was 3.22 and that for the fourth quartile BMI was 3.18.
Discussion
Obesity is an excess of body fat frequently resulting in a significant impairment of health. Obesity has an adverse effect on longevity. There is also a strong relationship between obesity and the incidence of cardiovascular disease, type 2 diabetes, gall bladder diseases, dyslipidaemia, metabolic syndrome and colon cancer. Adipose tissue depots, however, do not constitute a uniform organ; fat cells around the waist and flank in the abdomen are of greater concern than those in the thigh and buttocks (6) Current studies document that Asians have a lower BMI, but a higher percentage body fat, than whites (7). The existing studies on obesity deal mainly with data obtained from health examinations. Considering the fact that those ≥40 years of age are more likely to have health examinations than those younger than 40 years of age because the costs involved will deter younger people from the screening process, these study results have a serious selection bias. Thus, it is very difficult to consider the estimated prevalence of obesity and its related diseases as definitive. This study attempted to overcome such drawbacks. For example, a study based on the 1994 Health Examination of the Korean Medical Insurance Corporation revealed that the prevalence of 'obesity' was 30.3% for males and 9.6% for females at a BMI cut-off point of 25 kg m -2 (8) . Then, according to Han et al. the prevalence of 'obesity' was 25.8% for males and 9.8% for females if a cut-off point of 25.0 kg m -2 was chosen (9) . These findings are substantially higher than the results of the present study where 16.7% of males and 11.3% of females exceeded the BMI cut-off point of 25 kg m Our approach has some limitations. Many studies indicated the value of self-reported weights and heights in calculating BMI. However, height is probably overestimated and weights underestimated so there is a possible lowering of the BMI estimate compared with that derived from actual measurements (10, 11) . One positive aspect of this study is that the self-reported heights and weights of the NHIS are closely congruent with the actual measurements obtained from Dr Park's nationwide randomized samples Data are expressed as n (%). of 33 883 persons in 1994 (12). Reliance on self-reporting of physician-diagnosed disease might underestimate the disease burden. In addition, a cross-sectional approach does not provide sufficient evidence of causality.
According to the multiple logistic regression analysis, the third quartile of BMIs showed a 6.04-fold increased risk for hypertension (a marked increase) but was followed by a plateau in the fourth BMI quartile group. Moreover, the obesity reviews Relationship between BMI and prevalence of obesity-related diseases in Korea O. R. Moon et al. ) occurred at much lower levels of BMI than those specified in either the current WHO cut-off point of 25.0 kg m -2 for overweight (1) , can serve as the cut-off points for obesity in Korea. This can also be supported by the fact that the prevalence of hypertension and diabetes mellitus for the third quartile is higher than the mean prevalence rate. It can safely be said that, taking the issue of the self-reporting into account, the real cut-off point for Korea might be slightly above the third quartile BMI value. Further studies are required to verify the appropriate BMI cut-off point for Koreans.
